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portion of them transform into larger cells
(lymphoblasts) with basophilic cytoplasm, syn-
thesise DNA and undergo mitosis. Addition of
radio-active thymidine to the culture medium
and subsequent determination of its incorpora-
tion into DNA is a method of assessing the
transformation. Such in vitro methods are being
used increasingly to demonstrate CMI to vari-
ous micro-organisms and other antigens.

A further method of determining the capa-
city of experimental animals to develop CMI
consists in the application of a tissue allograft
or xenograft; CMI normally develops to such
foreign tissue and plays an important role in its
destruction by the host: failure to reject a
foreign skin graft is thus evidence of deficient
CMI.

In experimental work it is sometimes useful
to induce in animals CMI to soluble proteins
and other antigens which, when injected alone,
usually induce antibody production but only
feeble CMI; the latter may be enhanced greatly

by mixing the antigen with killed Myco. tuber-
culosis, other mycobacteria, or a peptido-
glycolipid extracted from the walls of such
organisms and injecting it in the form of an
emulsion containing droplets of light mineral
oil (Freund's type of 'adjuvant').

It should be noted that the demonstration of
CMI i/i vivo is by clicitating a delayed hyper-
sensitivity reaction which is a destructive lesion
and may, if severe, progress to necrosis. De-
layed hypcrscnsitivity reactions occur naturally,
e.g. in various infections and in contact derma-
titis, and are responsible for most of the tissue
injury in tuberculosis, CMI does, however,
afford protection against various micro-orga-
nisms, notably viruses, fungi and many of the
bacteria which cause chronic infections, This
is well illustrated by children with congenital
agammaglobulinaemia who cannot produce
antibodies and yet overcome most viral infec-
tions normally unless they are also deficient in
CMI.

The Cellular Basis of the Immune Response

So far, this account has concentrated mainly on
describing the usual products of antigenic stim-
ulation, i.e. antibodies and specifically-primed
lymphocytes, capable of reacting with the anti-
gen. We must now consider in detail the cel-
lular events involved in these responses.

The cytology of immunological phenomena
is complex but is worth studying in some detail,
not only because of the vital importance of spe-
cific immunity, but also because it illustrates
the complexity of the systems by which eukary-
otic cells communicate with one another and
co-ordinate their activities. Most of the ad-
vances have been based on the manipulation
of celk and tissues of experimental animals, but
the features of immune responses and of natur-
ally occurring immunodeficiency states in man,
the effects of therapeutic iramunosuppression,
and investigation of human lymphocytes in
vitro all indicate that the same basic rules
apply.

The main features of the cellular basis of
production and ceH^Enediated iin-
may be summarised as follows.

1.  Cell-mediated   immunity   and   antibody
production are both attributable to lym-
phocytes   capable   of  recognising   and
responding specifically to the stimulus
provided by an antigen, i.e, specifically-
responsive lymphocytes*

2.  At some stage in their development, lym-
phocytes become "committed1, i.e. capable
of responding only to a particular antigenic
determinant group, or to closely similar
determinant groups. Lymphocyte popula-
tions thus consist of individual cells which
differ in the antigens to which they can
respond. In consequence, no one antigen
can stimulate a response in more than a
small proportion of them,

3.  The specifically responsive lymphocytes
which bring about cell-mediated immunity
are tbymus-depeodent or T lymphocytes.
They develop  from  stem cells in  the
thymus under the influence of a thymic
hormone and many of them leave the
thymus and reach die various other lym-
phoid tissues*